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It has been well established that one of the characteristic features
of one type of chronic nephritis is the retention of nitrogen. This has
been demonstrated in a number of different ways, beginning with the
observation of Bright that there was an increase of urea in the blood.
Modern methods have elaborated on the original findings and in recent
years metabolic studies of these cases have shown a positive balance
between intake and output of nitrogen. I have reported studies of
this kind, demonstrating that with certain cases the retention may be
more than one gram of nitrogen a day, when the protein intake is
equivalent to 10 gm. of nitrogen per day.
It occasionally happens, with cases of this kind, that there is no
commensurate increase in the nonprotein nitrogen of the blood during
a period of observation. This gives rise to the question : where is this
retained nitrogen stored? The mere fact of nitrogen retention with
normal individuals can be explained in only two ways\p=m-\growthgrowth; and
the building of new tissues, as, for example, during periods of con-
valescence from some diseases. With individuals who are obviously
sick, either of these explanations is untenable and some third possibility
must be entertained. Again, it was observed, when these cases of
chronic nephritis were studied according to metabolic methods, that
during periods of nitrogen loss when the output considerably exceeded
the intake, there was not always a drop in the nonprotein nitrogen of
the blood nearly sufficient to explain the minus balance. We have many
records showing a nitrogen loss of 0.3 gm. daily, over a period of two
weeks—a total loss of more than 5 gm., and during this period the non-
protein nitrogen might not change within the limits of error or might
drop 0.020 gm. per 100 c.c. For a person weighing 75 kilos, this would
be a total loss of about 1.5 gm., perhaps, hardly more. For these rea¬
sons it seemed necessary to make a more exhaustive examination of the
tissues in order to determine what became of this retained nitrogen.
It will be understood readily that a large number of the cases were
studied before we were able to secure data on tissue analyses, since
some of the patients studied did not die in the hospital, and many
who did die, could not be examined postmortem. However, at the
*From the Medical Clinic of the New York Hospital.
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present time we have tissue analyses from fourteen cases of nephritis
which evidenced nitrogen retention during life and the tissues were
examined chemically after death.
The chemical examination of these tissues was conducted not with¬
out considerable technical difficulty. It was impossible, of course, to
examine samples of all the tissues of the body. On account of mass,
it seemed reasonable to suppose that the muscles were implicated
largely in nitrogen retention, and for theoretical considerations, liver
analyses are desirable. The disturbances of the central nervous system
in late nephritis, indicates the desirability of analyses of the brain.
Autolysis probably begins antemortem; at least we know that in
certain organs it progresses with astonishing rapidity, postmortem.
For this reason tissues were analyzed only when the necropsy was
done within six hours after death. Even with this precaution, we
found that results of the brain analyses for nonprotein nitrogen were
so fluctuating, and that the water content was so extremely variable,
that no dependable fact could be deduced. Accordingly, all of these
results are thrown out. We are also somewhat doubtful about our
analyses of liver tissues, because of extreme variability in water con¬
tent. The tissues have to be minced prior to extraction, and in the
process of mincing, blood and water are expressed, and this is a con¬
fusing element in manipulation. It is hoped that in the future this
investigation of liver tissue can be carried out by a definite technic
which I will here suggest for the benefit of anyone who may be inter¬
ested in this subject.
It is possible, by using methods familiar to bacteriologists, to desic¬
cate tissues after freezing. This method is used for pulverizing bac¬
teria, and it could be applied to the analysis of liver tissue without
great difficulty, if the necessary equipment were available. The liver
tissue so desiccated could be pulverized and extracted.
Muscle tissue from the psoas muscle was employed, because of its
relative freedom from fat. No particular difficulties were encountered
in making these analyses, and the results seem clear cut.
Considerable difficulty was experienced in establishing a normal
for these tissue analyses. Obviously, all cases showing any nephritis
at necropsy had to be excluded—a majority, even when there had been
no reason during life to suspect impairment of renal function. The
result of our analyses appears to indicate that the normal for extract
nitrogen is always less than 1.00 gm. per 100 gm. of dry substance.
Tissue from cases of pneumonia often exceeded this figure to. a slight
extent, but the kidneys from these cases usually show cloudy swelling,
and the question is, are they functionally normal. These analyses are
not included in the table, since the interpretation is dubious.
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There is a notable variation in the water content of muscle and all
tissues, and the variation is most marked when edema is a possibility.
On this account a basis of comparison is secured by computing the
extract nitrogen per grams of dry substance (last column of table),
the only basis of comparison where several variables are involved.
Analysis of Psoas Muscle
Anatomic Diagnosis
Sepsis.
Peritonitis, acute.
Fractured skull: cerebral hemorrhage..
Bronchopneumonia; postoperative ap¬
pendicitis
Cerebral embolism; cardiac.
Acute nephritis (postscarlatinal).
Parenchymatous nephritis.
Parenchymatous nephritis.
Parenchymatous nephritis, large
white kidney.Chronic nephritis, granular kidney..Chronic nephritis, granular kidney..Ohronlc nephritis, contracted kidney
Hydronephrosis, chronic nephritis...
Cerebral hemorrhage, chronic ne¬
phritis.
No kidney
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The first four analyses are cases selected from the control series.
For this series, we used only such cases as gave no evidence of renal
disease during life and where, at necropsy, the kidneys were found to
be relatively normal.
In Case 7 there was a slight increase of the nonprotein nitrogen
during life. No metabolic study could be carried out. It is interesting
that the nitrogen retention found with decompensated cardiac disease(to which I have called attention in an earlier paper) should be mani¬
fested also by an increase of extract nitrogen in the tissues.
Case 15 is the only example of nephritis following directly on
scarlet fever that I have been able to study with proper care. Clin¬
ically, this case was of a mixed type, since there were disturbances of
both salt and nitrogen metabolism. The slightly elevated water con¬
tent of the muscle indicates a residual edema. The high figure for
extract nitrogen corresponds with the clinical and laboratory findings
during life.
Cases 20, 21 and 24 were diagnosed during life as parenchymatous
nephritis. The functional disturbances concerned the water and salt
excretion, and there was the usual normal or low blood concentration
of extract nitrogen. A fact of considerable interest was noted in the
metabolism studies of these cases. All showed a slight plus balance.
In this respect they are quite like mild cases of'interstitial nephritis.
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In no case of what seemed to be parenchymatous nephritis that we
have been able to study, has there been the minus balance or equilibrium
expected. All showed some retention. This retention was always
slight, but if the period of observation were ten days or more, it became
evident—provided the nitrogen intake was 15 gm. This was a matter
of considerable speculation, and was one of the reasons for this tissue
study. Cases 21 and 24 seem to confirm the metabolic studies; case
20 does not.
This patient (Case 20) was studied about two weeks before death.
At the time of the metabolism studies there was general anasarca
—later a diuresis occurred and the edema vanished (with water content
of muscle), following this the patient had a convulsive seizure which
ended in death.
It has been accepted that there is no significant disturbance of the
protein metabolism to be noted in cases of pure parenchymatous
nephritis. The evidence on which this conception rests is open to some
question. The water content of blood is variable; when there is edema
observations of specific gravity, water content and dry substance all
indicate an hydremic condition of the blood. The customary technic
for estimating the nonprotein nitrogen of the blood takes no account
of this. A volume of blood, from 25 to 50 c.c, is measured and the
extract nitrogen determined in this volume. Comparison of an
hydremic blood with normal blood thus introduces an obvious error
which we have long recognized and discounted in blood counts and
hemoglobin estimations. For correct facts as to the nonprotein
nitrogen of blood, the specific gravity of the blood, or the water content
must be known, and from these computations derived as to nitrogen.1
The cases of chronic interstitial nephritis show, with one exception,
an increase of extract nitrogen of 50 per cent, or more above normal.
All of these patients had been treated by means of low nitrogen diets,
and all had shown a negative balance for variable periods. The
tissue accumulation is the more significant on this account.
The last case (Case 27) is of interest. The sole functioning kidney
was removed on account of uncontrollable hemorrhage following an
operation for perinephritic abscess. At necropsy the remaining kidney
was found to be a fetal remnant about one inch in length and without
functioning elements.
1. Some interesting computations may be made from data given in the paper
of Butterfield (Am. J. M. Sc. 151:63 (Jan.) 1916) dealing with the physical
characteristics of blood from nephritic cases. With normals there is a specific
gravity of 1.027, a dry residue of 98 per cent. and a protein content of 8.1 per
cent.; when edema occurs with nephritis, then the specific gravity may fall to
1.015, the dry residue to 6.3 per cent. and the protein content to 4.3 per cent.,
nearly half the normal.
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The data offered in this communication are neither complete nor
conclusive. The evidence at hand simply supports an inference that
has always been made, namely, that retained nitrogen cannot be
retained exclusively in the blood. There seems also a possibility that
disturbances of protein metabolism is a characteristic of nephritis
generally, and that differences with types of nephritis are differences
only of degree.
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